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Abstract

Studied the karyotypes of 86 specimens of Oligoryzomys cricetid mice from 15 different localities of
Argentina. Four different chromosomal complements were found in the different samples. A
polymorphic karyotype of 2n = 66-67—68 (FN = 68-69-70) assigned to O. flavescens showed large
amounts of positive C-banding, two types of Y chromosomes and the presence of supernumerary
elements in samples from the Buenos Aires province, Maimard (Jujuy) and El Infiernillo (Tucamén),
enabling to assess the wide distribution and ecological versatility of this species. A karyotype of 2n =
58 (FN = 74) similar to a variant of O. longicaudatus described by GARDNER and PATTON from Pert,
was found in samples from Leén (Jujuy) and from several lowland populations of Tucumén. They are
provisionally considered to belong to O. stolzmanni. A karyotype of 2n = 56 (FN = 64, 66) similar to
previously described karyotypes of O. longicandatus, was found in samples from Tierra del Fuego and
San Carlos de Bariloche. The cytotype variant of Tierra del Fuego proved to be identical to that of O.
longicaudatus philippi, suggesting a lack of agreement between chromosomal differentiation and
current subspecies recognition. A topotypical sample of O. delticola confirmed a karyotype of 2n = 62
(FN = 82) for this species. 5

Introduction

Rice rats currently assigned to the subgenus Oligoryzomys (genus Oryzomys) are widely
distributed in Neotropica, and where they appear, they constitute an important compo-
nent of its small mammal communities.

Notwithstanding its commonness and ecological importance, this taxon is certainly in
an appalling state of confusion. Numbers of species comprised in Oligoryzomys vary,
according to different authors, from just one (HErsHKOVITZ 19662; but see also HERr-
sHKOVITZ 1966b) to 31 (Tate 1932). Of the 31 species recognized by Tate, 12 are
distributed from the south of Perd to Tierra del Fuego. Six of them are currently
recognized in Argentina: O. chacoensis, O. delticola, O. flavescens, O. fornesi, O.
longicandatus, and O. nigripes (HONACKI et al. 1982). Recently, partial revisions of related
Paraguayan (Myers and CARLETON 1981) and Bolivian (OLDs and ANDERsSON 1987) forms
have contributed to clarification of their status. However, many problems still remain
unsolved with regard to their taxonomy and nomenclature.

The aim of this paper is to contribute to a better knowledge of the Argentinian
Oligoryzomys by the cytogenetic study of several samples belonging to four different
species.

Material and methods

Cytogenetic analysis was performed on 86 mice of 15 different localities. They were collected with
Sherman live traps and processed in the laboratory. Skin and skulls were deposited in the collection of
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mammals of the Museo Municipal de Ciencias Naturales “Lorenzo Scaglia” of Mar del Plata,
Argentina. Species and localities given in Table 1.

Bone marrow chromosomal spreads were obtained following the current techniques, and stained
with Giemsa. G- and C-bands were obtained following SEaBRIGHT (1971) and SumnEer (1972),
respectively. Chromosome lengths were expressed as percentage of the female haploid set (FHS),
calculated from a minimum of 10 metaphases. Chromosome size classes followed Re16 and KisLisky
(1969): large (> 9 FHS), medium-sized (9-5.5 FHS), small 5.5-2 FHS), and microchromosomes (< 2
FHS). Chromosome nomenclature according to centromere position followed LEvAN et al. (1964).
NF numbers are autosomal arm numbers.

Table 1. Locality data for specimens of Oligoryzomys used in this study

Species Locality Geographic Chromosomically
coordinates studied
Males  Females

O. flavescens Parand River Delta 34°10'S; 71°18' W 7 4
(Buenos Aires)
Monte Hermoso 39°02'S; 61°12'W 5 2
(Buenos Aires)
Capilla del Senor 34°16’S; 59°06' W 2 1
(Buenos Aires)
Diego Gaynor 34°18'S; 59°09' W 5 1
(Buenos Aires)
Rio Cuarto 33°06'S; 64°22' W 1 1
(Cérdoba)

O. cf. flavescens Maimari (Jujuy) 23°35'S; 65°24"W 1 4
El Infiernillo 26°40'S; 65°46' W - 1
(Tucuman)

O. longicaudatus S. C. de Bariloche 41°11'S; 71°18' W 2 —
(Rio Negro)
Bahia La Pataia 54°50'S; 68°26’' W 1 1
(Tierra del Fuego)

O. cf. longicaudatus Leén (Jujuy) 24°03’S; 65°26' W 7 5
Horco Molle y
Quebrada de los 26°49'S; 65°15' W 19 7
Sosa (Tucumén)
El Cadillal 26°40'S; 65°16' W 2 1
(Tucumaén)
Burruyaci 26°29'S; 64°45" W 1 =
(Tucumadn)

O. delticola Delta del Rio Parana
(Buenos Aires) 34°10'S; 59°14" W 4 1

. Results
Oligoryzomys flavescens. Most of the specimens analysed showed a karyotype of 2n = 66
(FN = 68) (Fig.1) comprised of 32 pairs of autosomes and the XY sexual set. The first
autosomal pair is a large (9.0 FHS) pair of chromosomes and clearly distinguishable from
the second pair by a sharp size gap. The following series of 31 autosomal pairs are
telocentric or acrocentric autosomes in which short arms are often difficult to distinguish,
with the exception of two pairs of small and minute chromosomes in which a biarmed
condition is evident in most cells (Table 2). This karyotype was the mode in 25 out of 29
studied specimens. Two males from Diego Gaynor, one female from Capilla del Sefior,
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Fig. 1. Giemsa stained karyotype of O. flavescens from Diego Gaynor, Buenos Aires province. a and
b: sexual set showing two types of Y-chromosome

and one female from Parand River delta showed a 2n = 67 karyotype, with one small extra
element (Fig. 2b). The sexual set was composed by a medium-sized submetacentric X (6.28
FHS) and two types of Y, telocentric and metacentric (Fig.1) in both 2n = 66 and 67
karyomorphs. Each population was characterized by one of these Y-morphologies, except
in Diego Gaynor and Parand River delta samples, which proved to be polymorphic for the

G- and C-banding are shown in Figure 2. C-banding showed that a sizable portion of
the genome is C-positive. All autosomes showed pericentromeric C-bands and full C-
positive short arms are also inferred in some of the autosomes. The extra element found in
the 2n = 67 karyotype was fully C-positive, as well as the small arm and the pericentric
region of the long arm of the X chromosome. While telocentric Y chromosomes were
found to be C-positive, in the metacentric Ys only a terminal C-band in the small arm was
found.

Oligoryzomys cf. flavescens. A karyotype similar to that described above, both in
chromosomal number, gross morphology and banding patterns was found in female
specimens from Maimard, Jujuy Province and from El Infiernillo, Tucumdn Province. In
the five specimens from Maimari diploid numbers ranged from 2n = 66 (FN = 68) to 2n =
68 (FN = 70), and the X was a medium-sized (6.4 FHS) submetacentric chromosome
(Table 2). The single available female from El Infiernillo had a 2n = 68 (FN = 70) karyotype
identical to the variant found in Maimard.

Oligoryzomys cf. longicandatus. The specimens from Ledn (Jujuy) and from Tucuma-
nian localities other than El Infiernillo, showed an asymmetric 2n = 58 (FN = 74)
karyotype (Fig.3a). The autosomal set comprised 19 pairs of telocentric or acrocentric
chromosomes and 9 pairs of biarmed elements. In the acrocentric series, the first pair was
very close to the large class (8.8 FHS), bearing very small arms. It is clearly distinguishable
by size from the following autosomes which gradually decrease in size from small to
microchromosomes. Two elements of the biarmed series are large metacentrics, separated
by an abrupt size gap from the seven following pairs, which are small to minute in size.
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Fig. 2. A: G-banded karyotypes ot O. flavescens. B: C-banded chromosomes ot O. flavescens male 2n
= 67 from Diego Gaynor, Buenos Aires province (arrow indicates the small extra element)

The X was a medium-sized submetacentric (7.6 FHS), and the Y a small-sized telocentric
(2.6 FHS) (Table 3).

G-banding is shown in Figure 5. A preliminary arm-to-arm comparison showed that
autosomes of the first acrocentric pair are homologous with the first pair of O. flavescens.

Oligoryzomys longicandatus: A 2n = 56 (FN = 66) karyotype was found in specimens
from Tierra del Fuego, with the autosomal set made of 21 telocentric or acrocentric pairs
decreasing in size and 6 biarmed small-sized pairs (Figs. 3b, 6; Table 3). The first pair of
acrocentrics corresponds very closely to the large class (8.8 FHS) and is separated from the
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Table 2. Chromosomal lengths of Oligoryzomys flavescens and Oligoryzomys cf. flavescens
expressed as percentage of the female haploid set

Chromosome O. flavescens O. df. flavescens
X = SD X = SD
1 9.0+0.9 8.3£0.6
2 6.1+0.5 58+0.3
3 5.6*x0.5 53%0.2
4 5.0+0.3 5.1=x0.2
5 47+0.3 4.8x0.1
6 43+0.2 4.4+0.2
7 3.8+0.1 3.9+0.1
8 3.5+0.2 3.6+0.2
9 3.4=+0.1 3.4+02
10 32+02 3.4+0.2
11 2.9+0.2 2.9+0.1
12 2.7%0.2 2.7%0.2
13 25+0.1 26=*02
14 25+0.1 26=+0.2
15 24%0.2 24=£0.1
16 23+02 2 EEION!
17 23+0.2 23=%0.1
18 2.1£03 22%*0.1
19 2.0%02 2.1%0.2
20 2.0x0.2 2.1x0.2
21 1.9+£0.2 20%0.2
22 1.9£0.2 20%0.2
23 1.8 £0.2 1.9+0.1
24 1.7+0.2 1.9+0.1
25 1.7+0.2 1.8+0.1
26 1.6 0.2 1.7+0.2
27 1.5+0.2 1.6 +0.1
28 1.5+0.2 1.5%0.1
29 1.4+0.2 1.3+0.1
30 1.3+0.2 1.2+0.2
31 22+02 (1.4 £03) 25%03 (1.2%0.1)
32 1.9£0.3 (1.1 £0.2) 2.1%0.3(1.1£0.2)
X 6.8£0.6 (2.4£0.4) 6.4£0.9 (2.5£0.9)
Y 3.8+0.8 (1.4+0.3) 3.5+0.7 (1.5+0.2)
Yb 26+03

* Number in parentheses indicates the centromeric index (long arm/small arm) of biarmed
chromosomes. — ® Telocentric Y.

following by a sharp size gap. The sexual set showed a medium-sized (6.5 FHS)
subtelocentric X chromosome and a small (4.6 FHS) submetacentric Y. Specimens from
Bariloche showed a similar 2n = 56 karyotype with fewer numbers of arms (FN = 64), and
a submetacentric, instead of subtelocentric X chromosome. This suggests that both
karyomorphs are interrelated by means of an autosomal pericentric inversion.

Oligoryzomys delticola: Topotypes from the Parani River delta showed a rather
symmetrxcal 2n =62 karyotype (FN = 82) made of 19 pairs of gradually decreasing small-
sized and micro-acrocentric autosomes in which no short arms have been observed; and 11
biarmed autosomal pairs, ranging from medium sized to microchromosomes, including
subtelocentric, submetacentric and metacentric autosomes (Fig.4). The X was a medium-
sized (6.2 FHS) metacentric chromosome and the Y a small (2.9 FHS) submetacentric
chromosome (Table 3). G-banding is shown in Figure 7.
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Fig. 3. Giemsa-stained karyotypes of: A: Oligoryzomys cf. longicaudatus from Horco Molle, Tucu-
mén province (2n = 58, FN = 74). B: O. longicaudatus from Bahia La Pataia, Tierra del Fuego (2n =
56, FN = 66). C: O. longicandatus from Bariloche, Rio Negro province (2n = 56, FN = 64)
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Table 3. Chromosomal lengths of Oligoryzomys cf. longicaudatus, Oligoryzomys longicaudatus
and Oligoryzomys delticola expressed as percentage of the female haploid set

Chromosome O. cf. longicaudatus O. longicandatus O. delticola
X = SD X = SD X = SD

1 8.8+1.7 8.8+0.3 4.9+0.3

2 4.1+02 59%0.2 4.4+0.2

3 3.6+0.2 55%03 3.8x0.1

4 34402 53103 3.5+0.2

5 31x£03 4.9+0.2 3.2+02

6 2.8+0.2 43+03 3.0+0.1

7 2.6+0.1 4.0%+0.2 2.8+0.1

8 24+02 3.8+0.2 2.7+0.1

9 22+0.2 3.5+0.2 2.6%0.2

10 2.1+0.1 33+0.1 2.4+0.1

11 2.0+0.2 3.1+0.1 2.4 +0.1

12 1.8+ 0.1 2.8+0.2 2.2+0.1

13 1.8 +0.1 2.7 +0.1 2.1+0.1

14 1.7+0.1 2.5+0.1 2.0+0.1

15 1.7 £0.1 2.4+0.1 2.0+0.1

16 1.6 £0.1 22+0.2 1.8£0.1
17 1.6 £ 0.1 2.1+£02 1.7+0.1

18 1.5+£0.2 20x0.2 1.6+£0.2

19 1.3+0.1 1.8+0.1 1.3+0.
20 11408 (12017  1.6+0.1 7.9+ 0.4 (4.0 + 0.5)
21 10.4 £0.8 (1.3 £0.1) 1.4 £0.1 6.2+0.3 (5.0+0.7)
2 45404 (1.1£0.1)  4.1+02(1.2+0.1) 6.0+ 0.3 (2.0 +0.2)
23 3.6+0.3 (1.4 £0.3) 3.8+0.3(1.2+0.1) 3.9+£0.2 (1.8+0.2)
24 34+02(1.3+0.2) 3.6+0.1 (1.3+0.4) 3.7+£0.3 (1.4 £0.2)
25 31403 (1.1+£0.1)  32+02(1.1£0.1) 3.5+0.2 (1.1 £0.1)
26 25+04(1.2+0.1) 2.8+0.3 (1.3£0.3) 3.3+02(1.2£0.2)
27 20403 (12%£02)  24+02(1.3+0.3) 3.0+0.2 (1.1£0.1)
28 1.7%0.2 (1.0 £0.1) 23402 (13+03)
29 21+0.1 (1.1£0.1)
30 1.7 %02 (1.0 £0.1)
X 76+£07 (24£05)  65+0.6(3.3£0.7) 62+0.5 (13£0.1)
Y 2.6+ 0.4 46+0.5 (1.4 %02) 2.9+0.4 (2.3 +0.6)

* Numbers in parentheses indicate the centromeric index (long arm/small arm) of biarmed
chromosomes.

Discussion

The karyotypes found in specimens of O. flavescens from different localities of Buenos
Aires Province are quite similar to those described by Bruwm et al. (1977, 1988); SBAL-
QUEIRO et al. (1982, 1986) and VibaL Rioja et al. (1988) for populations of the same
species from Uruguay and southern Brazil. The heteromorphism of the Y chromosome, as
well as the presence of supernumerary elements found in those populations and in those
studied by us, seem to be a feature of this species. A population study of a larger number of
specimens would be necessary to determine the frequency of the two kinds of Y
chromosomes, and the frequency and number of B chromosomes. Morphological varia-
tions of the sexual chromosomes do not seem to be unusual among oryzomyine rodents, as
they have been observed in O. nigripes, O. subflavus and O. longicandatus (ALMEIDA et al.
1986; SvARTMAN et al. 1986; GaLLaRDO and GONzALEZ 1977). Studies on sex chromosome
variation particularly refer to the X chromosome (for a review, see FREDGA 1988), and Y
chromosome heteromorphism was reported in a few cases such as Clethrionomys
(Arvicolidae) (VoronTZOW and Lyapunova 1978) and Proechimys (Caviomorpha) (RE1G
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Fig. 4. Giemsa-stained karyotype of O. delticola from Parana Delta River (2n = 62, FN = 82). a and b:
pair 21 heteromorphic with pericentric inversion
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Fig. 5. G-banded karyotype of O. cf. longicandatus from Ledn, Jujuy province

et al. 1980). B chromosomes are of rare occurrence in mammals (Jones and REEs 1982). In
rodents, they have been reported in Perognathus (Parton 1977), Apodemus peninsulae
(Bexasova et al. 1978), Akodon mollis (LoBATO et al. 1982), Nectomys squamipes (MAaIA et
al. 1984) and a few other examples. The observations of SBALQUEIRO et al. (1986) indicate
that the supernumerary elements vary among different populations of O. flavescens.

The karyotypes found in the Maimard and El Infiernillo samples are quite similar to
those reported for O. flavescens and corroborated by us in different populations of the
province of Buenos Aires. This similarity allows to assert that there is no cytologic barriers
between these populations.




314 Maria Beatriz Espinosa and O. A. Reig

TEETERT,

¢ .
1SR IR I I T
p &) it 41 ba b 44 33
® w & ¥ ep L ) ¢ ta &
& & - w L 3

Fig. 6. G-banded karyotype of O. longicandatus from Bariloche, Rio Negro province
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Fig. 7. G-banded karyotype of O. delticola from Parand River delta, Buenos Aires province

Myers and Carrceron (1981) found a great morphological similarity between O.
flavescens and O. fornesi, and they questioned the species distinction of the latter.
However, they found some karyological differences between them based on the karyotype
of O. flavescens previously described by BRum (1965). However, this karyotype was based
on old and unreliable techniques. In fact, the karyotype described by these authors for O.
fornesi from Paraguay is basically the same, that we found for O. flavescens and O. cf.
flavescens from Argentina, and it also fully agrees with the karyotype of O. flavescens from
Uruguay recently described by BRuM et al. (1988). Thus, our results support the doubt of
Myers and CARLETON (1981) on the validity of O. fornesi. The issue is further complicated
by the claim of OLps and ANDERSON (1987) that O. fornesi is a synonym for O. microtis,
which they consider a different species from O. flavescens, so that at the present state of
our knowledge it is wiser to think of O. fornesi at least as a subspecies of O. flavescens.

The karyotype found for O. longicandatus, of Tierra del Fuego, which should be
referred to as the subspecies O. . magellanicus, 1s identical to that described by GaLLarpo
and GonzALEz (1977) for the subspecies O. L philippi from Valdivia, Chile. It is also
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intriguing that OLIVERO (1985) found a karyotype of O. longicaudatus from Isla Redonda,
Tierra del Fuego (which should be identified as O. [ magellanicus, see Oscoop 1943),
which matches the variant that we found in Bariloche (which should be classified as O. 1.
longicandatus). Thus, the chromosomal data seems to indicate that there is no correspond-
ence between subspecies recognition and karyotypic differentiation in O. longicaundatus.

Notwithstanding its gross general resemblance, the karyotype of 2n = 58 (FN = 74)
found in populations of Leén (Jujuy province) and Tucumidn (other than El Infiernillo)
differs significantly from the typical representatives of this species from Chile and Tierra
del Fuego (GarLarDO and PATTERSON 1985). These differences are large enough to suggest
that we are dealing with a different species. The karyotype more closely related to that of
Leén and the lowland Tucumanian localities is the variant (4) karyotype of O. lon-
gicandatus described by GARDNER and PATTON (1976) in specimens from Huanhuacchayo,
Dto. Ayacucho, Pert at an altitude of 1,660 m above sealevel. The Leén and Tucumanian
karyotype only differs from the Peruvian one by possessing one pair of telocentric
elements. Therefore, it is likely that the Peruvian, Leonian and Tucumanian cytotypes
belong to the same species. As regards the name to apply to this species, a definite solution
is probably untimely in view of the dubious situation of nominal forms such as O.
stolzmanni, O. destructor and O. microtis (see OLbs and ANDERSON 1987). A conventional
solution would be to refer to these cytotypes as O. stolzmanni, found in Huambo, Dept.
of Amazonas, Pert at 1,133 m. The specimens from Ledn are within the same height range
and belong to similar habitats.

The karyotypes found in O. delticola from the type locality matches perfectly those
described in previous reports for South Brazil (SBALQUEIRO et al. 1982, 1986) and Uruguay
(Brum et al. 1988). We also confirmed this karyotype in one female circumstantially
caught in Salto, Uruguay, which showed a heteromorphic variant at pair 21 with one of the
autosomes affected by a pericentric inversion. No heteromorphism in the topotypical
specimens was found, but in view of the small size of the studied sample, we cannot discard
its occurrence in that locality.
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Zusammenfassung

Zytogenetik und Karyosystematik von siidamerikanischen Reisratten (Cricetidae, Sigmodontinae).
III. Banden-Karyotypen von argentinischen Oligoryzomys

Untersucht wurden die Karyotypen von 86 Exemplaren der Cricetiden-Gattung Oligoryzomys aus 15
Fundorten in Argentinien. Vier verschiedene chromosomale Typen wurden gefunden. Ein poly-
morpher Karyotyp mit 2n = 66-67-68 (FN = 68-69-70), der O. flavescens zugeschrieben wurde,
zeigte eine grofie Anzahl von C-Banden, zwei Typen von Y-Chromosomen und Auftreten zusitz-
licher Elemente in den Stichproben aus der Provinz Buenos Aires, aus Maimard (Jujuy) und aus El
Infiernillo (Tucumén). Durch diese Befunde konnte die weite Verbreitung und die &kologische
Vielseitigkeit dieser Art bestitigt werden. Im Sammlungsmaterial von Leén (Jujuy) und bei mehreren
Tieflandpopulationen aus Tucumin ergab sich ein Karyotyp mit 2n = 58 (FN = 74), der einer
Varianten von O. longicandatus ihnelt, die GARDNER und PATTON in Peru fanden. Er wurde vorliufig
O. stolzmanni zugeordnet. Fiir die Individuen von Feuerland und San Carlos de Bariloche wurde ein
Karyotyp mit 2n = 56 (FN = 64—66) ermittelt, der dem frither beschriebenen von O. longicandatus
gleicht. Die Variante des Karyotyps von Feuerland scheint identisch mit der von O. longicandatus
philippi. Dieses legt den Schluff nahe, dal zwischen chromosomalen Differenzierungen und der
aktuellen Kennzeichnung von Unterarten keine Ubereinstimmung besteht. Ein topotypischer Fund
von O. delticola bestitigte fir diese Art einen Karyotyp mit 2n = 62 (FN = 82).
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